Apolipoprotein E4 inhibits, and apolipoprotein E3 promotes neurite outgrowth in cultured adult mouse cortical neurons through the low-density lipoprotein receptor-related protein.
The apolipoprotein E4 (apoE4) genotype is a major risk factor for Alzheimer's disease (AD); however, the mechanism is unknown. We previously demonstrated that apoE isoforms differentially modulated neurite outgrowth in embryonic neurons and in neuronal cell lines. ApoE3 increased neurite outgrowth whereas apoE4 decreased outgrowth, suggesting that apoE4 may directly affect neurons in the brain. In the present study we examined the effects of apoE on neurite outgrowth from cultured adult mouse cortical neurons to examine if adult neurons respond the same way that embryonic cells do. The results from this study demonstrated that (1) cortical neurons derived from adult apoE-gene knockout (apoE KO) mice have significantly shorter neurites than neurons from adult wild-type (WT) mice; (2) incubation of cortical neurons from adult apoE KO mice with human apoE3 increased neurite outgrowth, whereas human apoE4 decreased outgrowth in a dose-dependent fashion; (3) the isoform specific effects were abolished by incubation of the neurons with either receptor associated protein (RAP) or lactoferrin, both of which block the interaction of apoE-containing lipoproteins with the low-density lipoprotein receptor-related protein (LRP). These data suggest a potential mechanism whereby apoE4 may play a role in regenerative failure and accelerate the development of AD.